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Background: To determine the efficacy of needle aspiration in the management of spontaneous pneumothorax (SP), and to compare its efficacy in primary and secondary spontaneous pneumothorax . 
Methods:  In this prospective observational study all adult patients of spontaneous pneuthorax(SP). Patients with tension pneumothorax, critically ill, hydro- pneumothorax and patients with recurrent pneumothorax were excluded. The investigations carried out included a variable combination of radiological (e.g. Chest CT scan), microbiological (sputum gram’s stain, culture and AFB smears) and serological (e.g. HIV serology) tests. Patients were classified as having  primary spontaneous pneuomotharax (PSP) or Secondary spontaneous pneomothorax ( SSP) if routine clinical, radiological and relevant additional investigations fail to prove a disease process that could potentially explain the occurrence of pneumothorax. All the patients were managed with simple needle aspiration and high flow oxygen as the initial treatment modality irrespective of the class. Air was manually aspirated until resistance was felt or aspirated volume reached 2.5L followed with a CXR. The procedure was deemed successful when lung expansion was complete or a very small rim of air was present along with symptomatic improvement. If during manual aspiration 3000 ml or more had to be aspirated without signs of re-expansion, or if second manual attempt was unsuccessful, a subsequent tube thoracostomy was  performed. Needle aspiration was carried out after giving local anesthesia by 2% lignocaine at 2nd intercostal space in mid clavicular line on the diseased side of chest. Patients were categorized into two groups , i.e., Group A  =  Successful on needle aspiration and  Group B = Unsuccessful on needle aspiration. Outcome parameters were compared between PSP and SSP.
Results: Of the study population (n=577), 64.4% were male . PSP was seen in  29.50% and 70.50% had SSP. The underlying cause of SSP was pulmonary tuberculosis in 44.72% , obstructive respiratory diseases in 32.18% and interstitial lung diseases in 13.75% . Needle aspiration was successful in 60.65%. Conclusion: Percutaneous needle aspiration can be used as first line procedure in managing SP. However, its effectiveness varies in different clinical settings. It could be the procedure of choice in managing PSP but its effectiveness in SSP is debatable.
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Introduction
Pneumothorax is defined as the presence of air in the pleural cavity. It is usually divided into spontaneous, occurring without preceding cause, and traumatic which follows penetrating, blunt and barometric trauma to the chest. Spontaneous pneumothorax (SP) is subdivided into primary spontaneous pneumothorax (PSP), occurring in otherwise healthy individuals which strikes tall, thin men between the ages of 20 to 40 and secondary spontaneous pneumothorax (SSP), which occurs in patients with an underlying lung diseases, most commonly chronic obstructive airway disease.1 Patients with asthma, cystic lung diseases, tuberculosis and interstitial lung diseases are also at risk for SP. The etiology and clinical spectrum of pneumothorax have undergone marked changes in the resent years. For example, Acquired Immune Deficiency Syndrome (AIDS) has emerged as an important cause of SSP2. Patient with pneumothorax presents mainly as sudden shortness of breath, dry cough and chest pain. In penetrating chest wounds, the sound of air flowing through the puncture hole may indicate pneumothorax, hence the term "sucking" chest wound. Development of subcutaneous emphysema is another symptom and sign of SP.
Normally, the intrapleural pressure is negative relative to intrapulmonary pressure. However, if air enters the pleural space, its pressure becomes greater than intrapulmonary pressure causing the lung to collapse partially or completely. The aim of treatment of pneumothorax is to remove air from the pleural space. For a small pneumothorax supplemental oxygen accelerates the reabsorption of air by the pleura but invasive techniques are required if pneumothorax size is greater than 20 %  as estimated by Light’s formula or pneumothorax is progressive over time  or patient is symptomatic.3,4
Aspiration of air from the pleural cavity either by simple aspiration or by intercostal tube drainage (ICTD) is the treatment. ICTD requires hospital admission, surgical expertise and has sufficient cost, while needle aspiration is a simple procedure which can be done on outdoor basis.5 Although there is no agreement on the optimal treatment of patients presenting with first episode of SP, the majority of physicians prefer chest tube drainage for this purpose. Manual aspiration of air has been proposed, but lack of comparative and safety data limits its use. Needle aspiration provides a simple and easy alternative that can be performed on out-patient basis. 5 Miller 19936 said that the procedure has been recommended for initial management of symptomatic spontaneous pneumothorax by the British Thoracic Society (BTS). 6 

Patients and Methods
A prospective observational study was conducted at the Department of Pulmonology, Pakistan Institute of Medical Sciences (PIMS) Islamabad, between Jan 2006 and Dec 2008. All adult patients of SP presenting for the first time were included in the study. Patients with tension pneumothorax, critically ill, hydro- pneumothorax and patients with recurrent pneumothorax were excluded . The investigations carried out included a variable combination of radiological (e.g. Chest CT scan), microbiological (sputum gram’s stain, culture and AFB smears) and serological (e.g. HIV serology) tests.The patients were classified as having PSP or SSP if routine clinical, radiological and relevant additional investigations fail to prove a disease process that could potentially explain the occurrence of pneumothorax. All the patients were managed with simple needle aspiration and high flow oxygen as the initial treatment modality. Air was manually aspirated until resistance was felt or aspirated volume reached 2.5L followed with a CXR. The procedure was deemed successful when lung expansion was complete or a very small rim of air was present along with symptomatic improvement. If a repeat CXR at 24 hours showed complete lung expansion, they were discharged. If there was partial or no expansion of lung immediately after the procedure and volume of aspirated air was less than 2.5 L, a second attempt of needle aspiration was done.Aspiration was considered unsuccessful if lung was partially expanded and patient was still symptomatic. If during manual aspiration 3000 ml or more had to be aspirated without signs of re-expansion, or if second manual attempt was unsuccessful, a subsequent tube thoracostomy had to be performed.Needle Aspiration was carried out after giving local anesthesia by 2% lignocaine at 2nd intercostal space in mid clavicular line on the diseased side of chest. An intravenous cannula (16G or larger and at least 3 cm long) was inserted in the pleural space perpendicular to chest wall. After the needle was withdrawn, a three-way stopcock was connected to the intravenous cannula then intravenous tubing set was connected to it at 3’ o clock position, a 50 cc syringe at 6, o clock position and lower end of intravenous tubing was put under water seal. Afterwards, air was aspirated and removed through intravenous set into the water seal. Aspiration was stopped when resistance was felt or patient became uncomfortable or coughed excessively.After discharge a CXR was ordered within 48 hours and after week in needle aspiration cases. Thereafter, Chest X rays were done at 3, 6, 12 months or when indicated to assess the recurrence. Patients were categorized into two groups, i.e., Group A  =  Successful on needle aspiration  and  Group B = Unsuccessful on needle aspiration. Outcome parameters were compared between PSP and SSP.
Results
In Group  A out of 183 patients, complete expansion occurred in 86.0% . Over one year follow up 20.0%  patients in group A returned because of recurrence of mild symptoms and pneumothorax. In all these patients repeat needle aspiration was done and it was successful and no further recurrence reported so far (Table1). Overall, PSP accounted for 29.50% cases and SSP accounted for 70.50% cases. Out of these 577 patients, 31.71% was  in successful group while 68.29% was in unsuccessful group. In group A 60.65% had PSP while 39.35%  had SSP. In this group the commonest cause of SSP was pulmonary TB (Table 2). Group B had 394 patients, 14.97% (n=59) had PSP, while 85.02% (n=335) had SSP. Among these patients cause of SSP was pulmonary tuberculosis in 36.80% (n=145), obstructive airways diseases in 26.90% (n=106), interstitial lung diseases in 11.67% (n=46), pneumonias is 1.77% (n=7), AIDS associated pulmonary diseases in 3.04% (n=12) and miscellaneous etiology in 4.82% (n=19) patients.Success rate of needle aspiration in SSP was 39.34% (n=72) while it failed in 85.02% (n=335). Overall success rate of needle aspiration was 31.72% (n=183), while it failed in 68.28% (n=394).Under the definition of miscellaneous group of SSP, fibrotic lung diseases (n=7), bullous lung diseases (n=5), Lymphangioleiomyomatosis(n=3), pulmonary langerhan’s cells histiocytosis (n=1) and unspecified pulmonary vasculitis (n=3) were the etiological causes.The role of the size of pneumothorax was also observed in the study population and its correlation with success of needle aspiration was calculated. In 82 patients with small pneumothorax the procedure was 100% successful, in 109 moderate size pneumothorax, it was successful in 67% where as among 386 patients with large pneumothorax/complete collapse, success rate was only 8 % (Table 3). All those patients from group A and B, who did not respond to simple needle aspiration, underwent tube thoracostomy. Among them 74.60 % patients were successfully undergone removal of chest drain in 2 weeks time, 17.40 % were in 3 weeks time and only 8% patients failed to respond despite application of continuous negative suction and eventually needed surgery.

Table 1: Demographics of study population
	Age (yrs)	                  Gender 	Smoking 	Hospital stay (days)	Recurrence 
		Male 	Female 			
Group-A (n=183)	 18-63 Mean    37	128(70%)	   55( 30%)	  109( 59%)	1-2(1.5)	 37( 20%)
Group-B (n=394)	21-73Mean46	244(62%)	150(38%)	136(34%)	5-37(9.5)	91(23%)

Table 2:  Outcome of per- cutaneous  needle aspirationin  spontaneous pnuemothorax
Outcome of Per-cutaneous  Needle aspiration	Group ASuccessful   (n=183)	Group BUnsuccessful  (n=394)




Chronic obstructive airway disease (n=131)	25(13.66%)	106(26.90%)
Interstitial lung disease (n=56)	10(5.46%)	46(11.67%)




Table 3: Success of needle aspiration as determined by size of Pneumothorax
Size of Pneumothorax	No. of patients    	Outcome of needle aspiration
		    Successful 	        Unsuccessful 
Small size <20% 	82	  82(100%)	          -----
Moderate size <50%	109	    67%(73)	  36(33%)
Large size /complete collapse 50-100%	386	28(8%)	 358(92%)
Total 	577	      1.70%	          68.30%

Discussion
SP is a common pathology in daily Pulmonology practice and accounts for significant health care expenditure.4 Generally accepted and methodologically sound guidelines for the treatment of SP do not exist, explaining the extensive practice variation in the management.7 Physicians are tending to be more conservative than the thoracic surgeons.  British Thoracic Society advocates the use of simple percutaneous aspiration in all SP cases requiring intervention, while opposing recommendations i.e. ICTD are advocated by the American College of Chest Physicians.4,8 Moritimoto et al  advocated thoracoscopic surgery for the first episode of PSP in young patients where as other recommend simple aspiration as the initial treatment modality of choice for PSP.9,10 Although the manual aspiration is recommended mainly because of its simplicity, lack of invasiveness, out patients character and low cost, chest tube drainage is by far the most popular and recommended air evacuation technique.11,12In various studies the immediate success rate of manual aspiration ranged from 38-86 %. Various studies have compared the outcome of needle aspiration with simple observation and intercostal tube drainage. Chan SS, in his study, found faster resolution of pneumothorax with needle aspiration compared with observation. 13 Compared with chest tube drainage applying needle aspiration shortened the hospital stay and decreased hospitalization rate. However, there was no difference regarding immediate success rate and one-year recurrence rate.14 
A study by Harvey J which compared needle aspiration with intercostal tube drainage, found that on average, people receiving needle aspiration spent significantly fewer days in hospital than people receiving chest tube drainage. 15 However, in another study, Andrivet P et al found that, at 24 hours, pneumothorax resolved in significantly fewer people (67%) with needle aspiration compared with chest tube drainage (93%). 16  Simple aspiration has been described using several techniques such as catheter and Heimlich flutter valves. A simple intravenous cannula had been used by various authors.9,17 The success rate for simple aspiration using intravenous cannula in these studies for the different types of pneumothoraces was:  PSP 55% to 100%, SSP 35% to 63%. In our study the corresponding success rates were 60.28% in PSP and 39.50% in SSP. Spontaneous pneumothorax was more common in the young age group. 49% of patients with spontaneous pneumothorax were in age range of 10-29 years, where as 27% of patients in 30-49 years and 24% in 50-70 years range. These finding are in consistent with earlier studies in literature.18,19 In the present study, the underlying etiology was found in 407/577 (70.53%) patients. This high relative incidence of SSP could partly be related to the fact that most patients of PSP are managed at the primary and secondary health care hospitals, while several patients of SSP, who have associated co morbidities, are referred to tertiary care hospitals. PIMS being a tertiary care hospital cater a lot of patients from North of Jhelum to the remote northern areas including patients from Hunza, Gilgit, Chitral ant Swat etc. This is probably the reason that we frequently see patients with SSP more as compared to PSP.
Until the description of PSP by Kjaegard  more than 70 years ago, TB was thought to be the leading cause of SP.  20 The scenario has changed over the years, and COAD has now emerged as the leading cause of SSP in the literature from the West.1 We found tuberculosis to be still the commonest cause for SSP (36.80%) while obstructive airways disease accounted for 26.90%. Pulmonary infections other than tuberculosis such as cavitary pneumonias and lung abscess were responsible for 1.7% of cases. AIDS was responsible for 3.04% (n=12) of cases of SSP in our study. Much higher figures are reported from the Western countries; with some studies reporting AIDS related pulmonary disorders is as high as 26% of patients with SSP.21
Percutaneous needle aspiration was successful in 60.65% of patients having PSP in our study, where as success rate for SSP was 39.35%.The outcome of the procedure varied according to the etiology of SSP . First line treatment success rates were 64% and 82% in the manual aspiration and chest tube drainage groups, respectively; the difference was insignificant  and 69.6% for manual aspiration. 22,23  Hydro-pneumothorax, previous history of pneumothorax, and large size were independent predictors of failure of needle aspiration in treatment of primary spontaneous pneumothorax.24 A study shows shorter hospital stay and higher immediate success rates for NA compared with CTD. Subgroup analyses also show clear benefits for NA for both PSP and SSP.25

Conclusion
Percutaneous needle aspiration can be used as first line procedure in managing SP as recommended by BTS guidelines; however, outcome varies according to the study population i.e. less effective in tertiary care settings and outcome is inferior in SSP as compared to PSP. 
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